Objective: To study the incidence, causes and maternal outcome in emergency peripartum hysterectomy.
INTRODUCTION
Emergency peripartum hysterectomy (EPH) is usually performed life-threatening and intractable obstetric hemorrhage and may therefore be considered a near-miss event. 1 EPH is defined as a hysterectomy performed at the time of delivery or in the immediate postpartum period. The risk factors, causes,
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maternal outcome of the procedure differ dramatically in different parts of the world and also within the same regions of the world. Several studies from different regions of Kingdom of Saudi Arabia (KSA) have reported different frequencies, indications and maternal outcome associated with EPH. The variation is because of differences in the availability of antenatal care, intranatal monitoring, obstetric and surgical skill, blood transfusion facilities and an efficient transport system. It is a procedure which if performed carefully and at the right time reduces maternal mortality. The decision to perform an EPH is a challenging and difficult decision at times as it puts an end to the obstetric career of the woman. This is especially so in areas where the sociocultural compulsions tend to associate fertility with feminity and a woman's ability to produce children are considered as her biggest asset. Recent reports show that abnormal placental adherents and placenta previa are emerging as the major indications for obstetric hysterectomy as opposed to rupture of uterus and sepsis. Increase in the number of cesarean deliveries over the past two decades maybe one of the causes for an increase in placenta related complications. 2 EPH is associated with severe blood loss, intraoperative complications, significant postoperative morbidity and maternal mortality. A very high incidence of maternal morbidity and mortality is reported from developing countries. 3 In countries like KSA, where women tend to delay the consent for hysterectomy because of sociocultural factors, the operation is carried out when the condition of the patient is in a critical condition increasing her risks from anesthesia and surgery. OBJECTIVES 1. To record the incidence and causes for emergency peripartum hysterectomy (EPH) in modern obstetric practice in KSA. 2. To analyze the outcome of the procedure in terms of morbidity and mortality and identify the risk factors determining the outcome of these cases. 3. To suggest strategies for decreasing the incidence and improving the maternal outcome.
MATERIALS AND METHODS
This was a retrospective, descriptive analysis of 57 cases of EPH performed at Abha General Hospital Abha, KSA from January 2008 to December 2012. All cases who underwent an emergency hysterectomy for life-threatening postpartum hemorrhage after 24 weeks' gestation within 24 hours of delivery were analyzed. Information regarding maternal parameters including age, parity, previous CS, estimated blood loss, blood transfusion, the indications for EPH and associated maternal morbidity and mortality was collected.
Details of intraoperative complications was obtained from the operation notes. Total preoperative, intraoperative and postoperative blood loss and blood transfusions were calculated. Maternal mortality, preoperative and postoperative complications and morbidity were used as indicators of maternal outcome. No formal institutional policy exists regarding the indication for the performance of the emergency hysterectomy, or its timing except the protocol that all decisions to perform a hysterectomy and the operation itself were performed by the senior most consultant.
The data was analyzed by using SPSS version 17. Qualitative variables were presented as frequencies and percentages. A 95% confidence interval for indications and complications was estimated to compare our results with other studies. Quantitative variables were presented as mean  standard deviation (SD).
RESULTS
During the period of study a total of 28940 deliveries including 8640 CS (42%) and 20300 (58%) vaginal deliveries were conducted. Out of these 57 patients underwent EPH. The incidence of EPH was 1.97 per 1000 deliveries. It was higher after CS (0.6%) than after vaginal deliveries (0.28%).
The mean age of the patients was 35.03 ± 5.9 (range: 21-47) years.
Mean parity was 4.8  2.8 (range: 0-13). Table 1 shows relationship between age and parity. The mean gestational age at time of delivery was 35.14  5.3 (range: 17-40) weeks.
The indication of all hysterectomies was uncontrolled postpartum hemorrhage, 50 (87.7%) followed CS and 7 (12.2%) after vaginal deliveries. Of 57 patients, 50 (87.7%) had previous history of CS. The mean number of previous CS was 2.4  1.6 (range: 1-6). Placental abnormalities 63.1% (placenta previa type IV and morbidly adherent placenta) and uterine atony 24.5% were the most common causes of EPH (Table 2) .
Majority 50 (87.7%) of the patients had subtotal while 7 (12.2%) had total hysterectomy. All the hysterectomies were performed by senior most consultant obstetrician on duty. Type and frequency of intraoperative and postoperative complications are given in Table 3 . Eight (14%) patients had to be re-explored due to clinical evidence of internal bleeding, five cases whilst in recovery room and three patients 12 hours postoperative. Out of the 57 cases, 2 (3.5%) were uterine artery ligation failures, 31 (54.3%) were bleeding after uterine packing and in 20 (35%) cases B-Lynch suture failed to control PPH resulting in decision for EPH. Estimated blood loss ranged 1000 to 8000 ml with a mean 2591  1143 ml. All patients were transfused with blood products. Number of blood transfusions required ranged from 2 to 18 units depending upon blood loss and preoperative condition of the patient. A mean of 6 units of red cell concentrate, 4 units of fresh frozen plasma and 5 units of platelets was transfused to these women. In total, these 57 women received 337 units of RBC, 111 units of FFP and 20 units of platelets. There were 2 (3.5%) maternal deaths, one patient died soon after surgery from irreversible shock and the other died because of pulmonary embolism. Two patients recovered from near-miss death. One was revived after two episodes of cardiac arrest and another one from massive pulmonary embolism and DIC. They were shifted to higher centers for ICU services. The mean duration of hospital stay for the surviving women was 14.5  7.2 (range: 6-42) days. The longest stay of 42 days was in a patient who developed bladder injury intraoperatively and broad ligament hematoma following surgery. The main risk factors observed in this study included age >35 years in (45.6%), multiparity in (65%), placenta previa and related abnormalities in (63%) and history of previous CS in (87.7%) patients. As the number of risk factors increased, so did the risk of EPH. Table 4 shows a comparison of other studies with ours in terms of incidence, indications, complications and maternal mortality associated with the procedure.
DISCUSSION
Emergency peripartum hysterectomy, though uncommon, remains a potentially life-saving procedure. The frequency of EPH in the present study is 1.9 per 1000 deliveries which is different from those quoted from other regions of Saudi Arabia. 4, 5 The highest rates of 2.5 to 5.4 per 1000 have been reported in Asia and Africa and lowest of 0.17 to 1.9 per 1000 deliveries in North America, Central Europe and Middle East. [6] [7] [8] Our EPH incidence is similar to that reported from developed countries as a result of good antenatal services, availability of efficient transport and blood bank services, a very high accountability and reluctance on the part of the patient to give a consent for hysterectomy.
Contemporary data suggest that the vast majority of EPH occurs emergently in the setting of an invasive or abnormally located placentation or uterine atony. 7 The current study corroborates literature. The most frequent indication for EPH in the present study was abnormal placentation in 63% followed by uterine atony in 24.5% cases. These findings are consistent with most frequent indications reported from developed countries. 1, 9 The indications of EPH in various studies have been compared with those of ours in Table 4 . It is reported in literature, 10 that the incidence of EPH due to uterine atony has declined from 42 to 29.2% and incidence due to abnormal placentation has increased from 25.6 to 41.7%. This may be due to increased CS rate, resulting in abnormal placentation and invasion anomalies on one hand and better treatment of uterine atony with evidence based protocols and a better armamentarium of uterotonic drugs available to us. 5 This trend was reflected from our study also.
Majority of the patients who underwent EPH were in age group 30 to 40 years (60%) and were multipara (65%). Similar trend was observed by Rabiu et al 11 and Tebeu et al 12 Although the majority of the patients were multipara but we also found two primigravida women. This finding was in agreement with others. 13 One of the primis had uterine atony because of prolonged obstructed labor and other was a case of PPH without any identifiable cause. This could mean that primigravidae are not immune to EPH and risk should not be underestimated in this group of women as well. The presence of placenta previa, placenta accreta, previous CS and multiparity were found as main risk factor in this series as has also been described by other researchers. 7, 14 We found that a very high number of women undergoing EPH were cases of previous cesarean section (42%). This ia a major risk factor for placenta previa and morbid adhesions of placenta requiring peripartum hysterectomy. In order to minimize the incidence of EPH we need to cut down the CS rate. The risk of litigations and medicolegal issues resulting in obstetrician distress and psychological stress to expatriate surgeons maybe partly responsible for this increase in the number of first and repeat CS. The practice of having large families also increases the number of repeat CS. These underlying causes need to be addressed.
This study has also revealed that subtotal hysterectomy was performed more frequently (87.7%) than total abdominal 2, 11, 15 However, a large study from UK reported a rate of total hysterectomy as high as 47%. 1 Though, the indication for hysterectomy in our study was mainly related to placenta previa but rate of total hysterectomy vs subtotal was not very high unlike the UK study who explained the high rate of total hysterectomy in spite of the unstable maternal condition requiring a simpler and speedy procedure to the fact that in majority of the cases the indication was placental. Studies and guidelines have suggested that subtotal hysterectomy is a preferable operation because of lower degree of hemorrhage and speed of surgery. 16 Almost half of women suffered damage to adjacent organs like the bladder, ureters, broad ligament and 14% required relaparotomy to control hemorrhage or repair organ damage. The maternal mortality in the present series was found 3.5% which is broadly similar to the reports from developed countries. 17 This figure is much lower than a report from Riyadh KSA but comparable to observations from Kawait. 18 Improved and efficient blood banking services, antibiotics, safe anesthesia and advances in surgical technique are the major factors contributing to better outcomes and reduced maternal mortality rates. The present study confirms the earlier observations that EPH is associated with high maternal morbidity. 19, 20 Broadly in line with another report from KSA, 4 overall total maternal post operative morbidity was 66% and majority of the complications observed were sepsis, DIC and wound infections. It is not the operation but the indication for which EPH was performed and its timing that determined postoperative morbidity. EPH was associated with extensive blood loss and need for higher number of transfusions. 1 All patients in present study received massive blood transfusions as in other series. 21 The current study also serves as a comment on the claimed success rates of a large number of innovative techniques for controlling postpartum hemorrhage since requirement of hysterectomy can be regarded as a failure of conservative treatment. Almost half of the women (54.3%) required hysterectomy after uterine packing, 35% after B-lynch suture, 3.5% after uterine artery ligation and 3.5% after angiographic embolization. Uterine packing does save uteri in some cases. 22 Druzi described the preservation of reproduction potential with this technique, in case of placenta previa and accreta. Ligation of internal illiac arteries requires the service of skilled surgeons and may not be procedure of choice in the setting of massive hemorrhage and unstable patients as it may be associated with a substantial risk of failure. This is occasionally used in our unit.
LIMITATIONS OF THE STUDY
Though the present study documents the immediate morbidity associated with EPH but we could not assess the long-term psychological and medical morbidity associated with the procedure.
CONCLUSION AND RECOMMENDATIONS
This study confirms the detrimental role injudicious and liberal use of CS in the rising incidence of major placenta previa, adherent placenta and postpartum hemorrhage resulting in risk of peripartum hysterectomy. Advanced maternal age and multiparity resulting from sociocultural-religious barriers to contraception are important risk factors in this region. However, these factors could be minimized with appropriate prenatal care as well as education of pregnant women. 1. Obstetricians and the obstetric team should always be prepared to confront this emergency. 2. Presence of experienced obstetrician is important to make an early decision to operate before the patient's condition is critical to minimize the morbidity and mortality. 3. Attempts to reduce the primary CS rate should be helpful in reducing the relative risk of hysterectomy due to morbid adherence of placenta or its abnormal location. 4. There is scope for validating the efficacy of the recent innovative therapies for control of postpartum hemorrhage in future studies. 5. EPH when performed in selected cases at an appropriate time helps in bringing down maternal mortality.
